
A Minimal Risk Score for the Prediction of Type-2 Diabetes 
Mellitus Risk in the Kuwaiti Population

Nawal Chaudhary1, Ahmad Al-Serri2, Rabeah Al-Temaimi2
1Undergraduate Medical Program, Faculty of Medicine; 2Human Genetics Unit, Department of Pathology, 

Faculty of Medicine, Kuwait University.

BACKGROUND
• Type 2 diabetes mellitus (T2DM) is a chronic, inflammatory, metabolic 

disorder in which glucose homeostasis and metabolism is impaired.
• In Kuwait, the prevalence of T2DM in adults was estimated to be 

19.1% of the adult population.1
• Genetic risk factors of T2DM include fat mass obesity (FTO) gene 

polymorphism rs9939609 and transcription factor 7-like 2 (TCF7L2) 
gene polymorphism rs7903146.2

• Additionally, we reported an association for vitamin D receptor (VDR) 
gene rs731236 and T2DM risk.3

OBJECTIVES
• To investigate whether FTO rs9939609 and TCF7L2 rs7903146 

associate with T2DM risk in a Kuwaiti case-control study.
• To design a minimal genetic risk score to distinguish T2DM risk 

independently and with non-genetic risk factors.

METHODS
1. Study cohorts: 203 Kuwaiti T2DM patients and 162 controls were 

recruited from Mubarak Al-Kabeer Hospital.
2. DNA extraction: Qiagen DNA mini kit was used to extract DNA from 

T2DM patients and healthy control blood samples.
3. Variant genotyping: Taqman’s FTO rs9939609 and TCF7L2 rs7903146 

genotyping assays were used to genotype samples. Reactions were 
run on Applied Biosystems Fast 7500 Real-time PCR system.

4. Genetic risk score construction:
a) Unweighted genetic risk score was calculated using:                                                        

𝒖𝒘𝑮𝑹𝑺 = ∑𝒊"𝟏𝑰 𝑮𝒊
b) Weighted genetic risk score was calculated using:

𝒘𝑮𝑹𝑺 = ∑𝒊"𝟏𝑰 𝒘𝜷𝒊𝑿𝒊
5. Data analysis: Allelic and genotypic frequencies were analyzed using 

Fisher exact test and Chi-square test. Logistic regression was used to 
determine performance of uwGRS and wGRS.

RESULTS
Table 1: Allelic and genotype distribution of FTO and TCF7L2 in the two 
cohorts
Variant T2DM

(n=203)
Healthy controls
(n=162)

P-value

FTO rs9939609 
A/T 172 (42.4) / 234 (57.6) 129 (39.8) / 195 (60.2) 0.405
AA 49 (24.1) 21 (13.0)
AT 74 (36.5) 87 (53.7)
TT 80 (39.4) 54 (33.3) 0.0016
TCF7L2 rs7903146 
C/T 197 (48.5) / 209 (51.5) 204 (63.0) / 120 (37.0) <0.0001
CC 62 (30.5) 63 (38.9)
CT 73 (36.0) 78 (48.1)
TT 68 (33.5) 21 (13.0) <0.0001

Criteria uwGRS1a uwGRS2b wGRS1c wGRS2d

Accuracy (%) 57.6 56.7 58.5 57.3
Sensitvity (%) 85.6 72.2 72.2 67
Specificty (%) 20.9 36.5 40.5 44.6
Odds ratio (95% CI) 1.35 (1.14 –

1.6)
1.3 (1.1 –
1.5)

23.8 (4.7 –
121.3)

22.74 (4.5 –
115.7)

P-value <0.001 0.001 <0.001 <0.001

Table 2: GRSs predictive performance metrics

Table 3: GRSs predictive performance metrics with age and BMI
Criteria uwGRS1a uwGRS2b wGRS1c wGRS2d

Accuracy (%) 87.5 87.9 87.9 87.9
Sensitvity (%) 93 93.5 93.5 93.5
Specificty (%) 75 75 75 75
Odds ratio (95% CI) 1.24 (0.9 –

1.69)
1.3 (0.972 –
1.75)

11.8 (0.52 –
266)

12.85 (0.55 
– 300.2)

P-value 0.186 0.07 0.12 0.112
aIncludes VDR rs731236, FTO rs9939609, and TCF7L2 rs7903146
bIncludes VDR rs731236, FTO rs9939609, TCF7L2 rs7903146, and LEPR rs1137101
cIncludes VDR rs731236, FTO rs9939609, and TCF7L2 rs7903146 
dIncludes VDR rs731236 and TCF7L2 rs7903146

DISCUSSION
• FTO rs9939609 allelic distribution did not differ between the two 

cohorts, whereas its genotypic frequencies differed.
• TCF7L2 rs7903146 allelic and genotypic frequencies differered 

significantly between the two groups.
• wGRS1 performed the best in terms of accuracy and specificity and 

had moderate sensitivity when genetics was taken alone in the GRS.
• uwGRS2 was the only GRS that approached statistical significance 

when age and BMI were included in the GRS.

CONCLUSION
• In conclusion, TCF7L2 rs7903146 is associated with T2DM risk 

whereas FTO rs9939609  is not.
• Additionally, a minimal GRS has low T2DM predictive potential when 

considering genetic variants alone, but improves significantly when 
non-genetic T2DM risk factors are included.
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BACKGROUND
• Capsule endoscopy (CE) is an established

non-invasive diagnostic modality for a variety
of small bowel pathologies and has a
significant position in altering the treatment
course.

• The diagnostic yield of CE in the published
literature varies widely between 45-75%.

• It is unclear if any patient-related factors
predict higher diagnostic yield.

OBJECTIVES
The aim of this study is to describe the Kuwaiti 
experience with CE in diagnosing small bowel 
pathology and describe the diagnostic yield as 
well as any predictive factors for identifying 
significant pathology on CE. 

METHODS
• This was a retrospective study conducted

at Mubarak Al-Kabeer hospital in Kuwait
for patients who underwent CE between
October 2013 to February 2022.

• All patients underwent upper and lower
endoscopy prior to referral to CE.

• Patients’ medical records were reviewed
to determine CE indications, results, and
complications of CE.

• The significance of the CE findings was
classified according to the Saurin system.

• A multivariable regression analysis was
performed to characterize baseline
predictors for identifying significant
pathology on CE.

CONCLUSIONS
• Capsule endoscopy is an effective and safe tool for investigating

small bowel pathology with its findings altering the management
of 70% of carefully selected patients undergoing such test.

• Melena at baseline is the strongest predictor at identifying high-
risk lesion and such patients should be prioritized for CE.

CONTACT INFORMATION
-Dr. Ali Alali  (Email: alali.a@ku.edu.kw)

-Reem Alrashidi (Email: reem.alrashidi@hscm.ku.edu.kw)

-Farah Allahow (Email: farah.allahow@hscm.ku.edu.kw )

RESULTS
• Overall, 210 patients were included in the analysis. The mean age was

57.9 years (SD 18.5), and 129 (61.4%) were males.

• No complications were recorded

• Findings altering management found in 147 patients (70%)
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Variable

Odd ratio
(95% confidence 

interval)

p-value

Malena 2.10
(1.03-4.30)

0.04

Fresh blood per rectum 0.60
(0.17-2.17)

0.4

Iron deficiency anemia 1.04
(0.54-1.98)

0.9

Abnormal radiological imaging 1.29
(0.11-14.55)

0.8

Table 2 : multivariable analysis for the risk of findings of significant 
pathology on CE (Saurin classification P2) based on patient presentation 
(adjusted for age and gender)

Figure 2: Abnormalities detected on CE
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Examples for sonographic appearance and TIRADS categories.

Figure 1. Isoechoic thyroid nodule in (a) transverse and (b) sagittal planes—TIRADS 3.

Figure 2.Small hypoechoic thyroid nodule in (a) transverse and (b) sagittal planes—TIRADS 4A.

Figure 3.Marked hypoechoic thyroid nodule in (a) transverse and (b) sagittal planes—TIRADS 5. FNA biopsy result—Bethesda 6.
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Background and Objectives:
Thyroid nodules are common, being detected in up to 65% of 

the general population. Evaluation of patients with thyroid 

nodules typically includes fine needle aspiration cytology 

(FNAC). Cytological evaluations together with clinical and 

radiological assessment are vital for the management of 

thyroid nodules.

The study aims to improve the clinical practice and 

management of thyroid malignancies by establishing predictive 

correlations between clinical, radiological and cytological 

findings of malignant thyroid nodules.

This retrospective mono-centric study analyzed 1121 cases of 

thyroid FNAC over 2 years (October 2020 to October 2022), in 

Kuwait Cancer Center Cytology Department. A Cyto-Histo-

Radiological correlation for malignant thyroid nodules was 

studied and a total of 12 parameters were analyzed; Gender, 

age, nodule laterality, number of nodules, size of malignant 

nodule, presence of calcification, nodule echogenicity, nodule 

composition, nodule margin, TIRADS score, Bethesda 

classification and diagnosis.

In the light of this data, it is essential for clinicians performing 

ultrasound thyroid and guided FNAC to document their 

sonographic impression of the nodule in an objective fashion 

using the TIRADS classification and correlate with the clinical 

and standard cytology to improve patient management, 

learning curve and audit of results.
Figure 1

Figure 2 Figure 3

Figure4

Figure 4: Fine-needle aspiration cytology of thyroid Hodgkin's lymphoma cases. (a) Case 1 showed occasional Reed–Sternberg cells in a background of mixed inflammatory cells 

(Papanicolaou stain, original magnification × 400). (b) Case 4 showed clusters of large atypical mononuclear cells (Papanicolaou stain, original magnification × 400). 

A total of 121 out of 1121 patients, who underwent thyroid 

aspiration, were diagnosed with malignant thyroid nodules with a 

mean age of  46.5 and a mean nodule diameter of 1.9 cm.  A 

female predominance was noticed.

Ultrasonography evaluation of thyroid nodules showed that the 

majority of the studied malignant nodules were located in the left 

lobe and appeared to have micro-calcification, solid composition, 

mixed echogenic pattern and ill-defined/lobulated margin, some of 

which showed extra thyroid extension.

With regards to number of nodules, 40.5% of patients had 3 or 

more nodules.

The echogenicity of the nodules was evaluated by ultrasonography 

with majority of nodules showing mixed echogenic pattern.

TIRADS scoring system was used in 89 of the 121 cases. TIRADS-

3, TIRADS-4 and TIRADS-5 were seen in 23.6%, 55% and 21.4% 

of the cases, respectively. 

The Bethesda grading system of thyroid cytology was applied on 

all the cases included in this study, which were graded as 

Bethesda Category VI.

Among the malignant nodules, papillary carcinoma is the most 

frequent diagnosis. Medullary thyroid carcinoma, poorly 

differentiated thyroid carcinoma and rare cases of lymphoma 

were also encountered. 

Figure 5. Bar chart showing the distribution of  gender, nodule laterality, number of nodules, calcification, modular composition, 

echogenecty, margin and TIRADS among malignant thyroid nodules 

Methods:

Results:

Conclusion:



Background and Objectives

Methods

• COVID-19 is an infectious disease that was declared as a pandemic and public
health emergency in 2019.

• Drastic changes have been reported regarding children’s general and mental health
stats worldwide during COVID19 pandemic.

• First pandemic for which Kuwait imposed a mandatory quarantine and implemented
a curfew.

• This study aimed to assess the general and mental health status of children during
COVID-19 pandemic and to identify the associated factors.

• A cross-sectional study conducted on children aging 3 to 12 years from April to
June 2020 in Kuwait.

• Psychological status assessed using the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders criteria (DSM-5).

• A total of 2157 children between the age of 3 to 12 years were enrolled in this study.
• The psychological status showed increased level of aggression, over-crying,
sadness, anxiety, loss of interest, confusion, nightmares, and social withdrawal
during the pandemic; in addition to physical symptoms and bedwetting.

• General health assessment revealed disturbed sleeping pattern (84.6%), altered
appetite (50.9%) and weight changes (36.9%), mainly weight gain, during the
pandemic.

• Risk factors included being non-national, as well as having lower parental
educational level and lower socioeconomic status

• Protective factors involved meeting classmates virtually, indoor and outdoor
activities, and less screen time.

• COVID19 crisis had drastic impact on children’s mental and general
health in Kuwait.

• Screening the affected age group, particularly those at higher risk, is
crucial for providing appropriate timely intervention.

• Further investigations and research evaluating long-term effect of
COVID19 pandemic are required to lessen its consequences and
protect our future generation.

Conclusion

Table2. Psychological status during COVID19 pandemic with regards to the
curfew status in Kuwait (n=2157)
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Curfew/Lock Down Status

Variables
Pre-total curfew 

(n=831)
Total Curfew 

(n=655)
Post-total 

Curfew (n=671) P-valuea
% (n) % (n) % (n)

Sadness 35.1 (292) 33.4 (219) 35.5 (238) 0.578
Loss of 
interest/ 
anhedonia

19 (158) 17.6 (115) 23.2 (156) 0.051

Over-crying 39.8 (331) 32.1 (210) 37 (248) 0.044
Anxious 20.1 (167) 21.8 (143) 27.3 (183) 0.022
Aggressive 38 (316) 39.8 (261) 41.1 (276) 0.505
Social 
withdrawal / 
avoidance

7.2 (60) 8.4 (55) 9.2 (62) 0.625

Confusion 17.7 (147) 16.3 (107) 19.2 (129) 0.227
Nightmares 11.4 (95) 11.3 (74) 15.6 (105) 0.004
Bedwetting 5.2 (43) 6.1 (40) 5.5 (37) 0.402
Abdominal 
pain/ Vomiting 6.3 (52) 9 (59) 9.4 (63) 0.031
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5.6%

12.7%

17.8%

8.2%

39.5%

22.9%
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Fig3. Frequencies of variables assessing the psychological status of 
children during COVID-19 pandemic in Kuwait (n=2157)

Psychological Symptoms

Variables % (n)

Housing

Single family house 21.1 (455)

Extended family house 43.2 (931)

Apartment or other 35.7 (771)

Family monthly income (in KWD)

<1000 14.4 (310)

1000-1499 23.5 (506)

1500-2000 20.5 (443)

>2000 41.6 (898)

Educational level of child's father  

High school and below 15.5 (334)

Diploma 22.5 (484)

University (bachelor’s degree) 61.6 (1329)

Missing (n) 10

Educational level of child's mother 

High school and below 5.5 (120)

Diploma 17.8 (385)

University (bachelor’s degree) 76.3 (1645)

Missing (n) 7

Table1. Socioeconomic status and parental
education level of participants (n=2157)

General health status and psychological impact of COVID19 pandemic and 
curfew on children aging 3 to 12 years

pre- total 
curfew

during total 
curfew 

post-total 
curfew 

11291028

Fig1. Gender of participants 
(n=2157)

Male
Female

48% 52%

1312

777

Fig2. Age stratification of participants                
(n=2089; missing=68)  

3 - 7 years
8 - 12 years

63%

37%
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Conclusion: The C-terminal regions of GLP-1R and GIPR are not the key determinants of Gs and Gq recruitments nor of their differing abilities to

recruit arrestin but modulate receptor endocytosis.

The C-terminal Regions of the GLP-1 and GIP Receptors are Not the Key Determinants of 

Their Differential Arrestin Recruitment but Modulate Receptor Endocytosis

Al-Zaid B, Ezeamuzie C, Al-Sabah S.
Department of Pharmacology and Toxicology, Faculty of Medicine, Kuwait University, Kuwait.

Introduction: Glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) are important regulators of metabolism

and mediate the incretin effect. This glucose-dependent potentiation of insulin secretion is severely impaired in patients with type-2 diabetes

mellitus. While pharmacological doses of GLP-1 can overcome this impairment the same is not true for GIP. The reasons for this are unclear,

however differences in the signaling profiles of the GLP-1 and GIP receptors (GLP-1R and GIPR) may contribute. The GLP-1R and GIPR are

closely related members of the secretin class of G protein-coupled receptor but while GIPR predominately couples to Gs, GLP-1R can also couple

to Gq. GLP-1R is also a robust recruiter of arrestin whereas arrestin recruitment to GIPR is relatively poor. The aim of this study was to identify the

role of the C-terminal region of the two receptors in their differing signaling behavior.

Methods: Chimeric receptors, where the C-terminal tail of one receptor was replaced with that of the other were constructed. Bioluminescence

Resonance Energy Transfer (BRET)-based assays were used to compare mini-Gs, Gq, and arrestin3 recruitment and internalization of the

chimeric receptors with that of wild-type receptors expressed in HEK-293 cells.

.

Figure 1. Chimeric receptors used in this study. A. Sequence alignment of the C-terminal regions of GLP-1R and GIPR. Potential phosphorylation sites are shown in

bold. Sequence immediately following transmembrane helix seven were substituted to generate the chimeric receptors. B. Schematic representation of the wild type and

chimeric receptors used in this study.
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A. B.

Figure 2. Venus-mGs recruitment to Nluc-labelled wild-type or

chimeric receptor. Replacement of the C-terminal region of one receptor with

that of the other receptor did not result in significant changes in Venus-mGs

recruitment to the receptor as compared to their wild type receptors. A. Dose-

dependent Venus-mGs recruitment to Nluc-labelled wild type or chimeric receptors

stimulated by either GLP-1 (for GLP-1R and GLP-1/GIPR) or GIP (for GIPR and

GIP/GLP-1R). B. Wild type and chimeric GLP-1R caused significant increase in
Venus-mGs recruitment compared to wild type and chimeric GIPR. The mean ±
S.E.M displayed as error bars, from at least 3 independent experiments.
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Figure 3. Venus-mGq recruitment to Nluc-labelled wild-type or

chimeric receptor. Replacement of the C-terminal region of one receptor with

that of the other receptor did not result in significant changes in Venus-mGq

recruitment to the receptor as compared to their wild type receptors. A. Dose-

dependent Venus-mGq recruitment to Nluc-labelled wild type or chimeric receptors

stimulated by either GLP-1 (for GLP-1R and GLP-1/GIPR) or GIP (for GIPR and

GIP/GLP-1R). B. Wild type and chimeric GLP-1R caused significant increase in
Venus-mGq recruitment compared to wild type and chimeric GIPR. The mean ±
S.E.M displayed as error bars, from at least 3 independent experiments.
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Figure 4. Arrestin3-Nluc recruitment to SYFP2-labelled wild type or

chimeric receptor. A. Dose-dependent Arrestin3-Nluc recruitment to

SYFP2-labelled wild type or chimeric receptors stimulated by either GLP-1 (for

GLP-1R and GLP-1/GIPR) or GIP (for GIPR and GIP/GLP-1R). Only GLP-1R and

its chimeric receptors recruited arrestin3 while GIPR and GIP/GLP-1R failed to do

so. B. No significant differences between wild type and chimeric GLP-1R receptor

in GLP-1 induced arrestin3-Nluc recruitment. C. Cellular localization of arrestin3-

SYFP2 to wild type or chimeric receptors pre and 15 min post agonist treatment by

1 μM GLP-1 (for GLP-1R and GLP-1/GIPR) or GIP (for GIPR and GIP/GLP-1R)
visualised by confocal microscopy. The mean ± S.E.M displayed as error bars, from

at least 3 independent experiments.
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Figure 5. Agonist-mediated receptor internalization of wild-type and chimeric

GLP-1R and GIPR. Receptor endocytosis was assessed as a loss of BRET between Rluc8-

labelled receptor and KRas-Venus expressed in HEK-293 cells. GLP-1R and GLP-1/GIPR

were stimulated with GLP-1 and GIPR and GIP/GLP-1R were stimulated with GIP.

A. Dose-dependent loss of BRET between Rluc8-labelled receptor and KRas-Venus. B. Extent

of receptor endocytosis. Replacement of the GLP-1R's C-terminal tail with that of GIPR

significantly (**P<0.01) inhibited receptor endocytosis. In contrast, the reciprocal substitution

significantly (**P<0.01) enhanced receptor endocytosis. C. and D. Representative live cell

images of HEK-293 cells transiently co-transfected with plasma membrane targeted mCherry-

CAAX (red) and SYFP2-labeled receptor (yellow) visualized by confocal microscopy. Prior to

agonist addition, GLP-1R-SYFP2 and GLP-1/GIPR-SYFP2 appear to be expressed primarily at

the plasma membrane while GIPR-SYFP2 and GIP/GLP-1R-SYFP2 seem to be found not only

at the plasma membrane but also in the cytosol. The exchange of the C-terminal region

appears to enhance, in case of GIP/GLP-1R, and reduce, in case of GLP-1/GIPR

internalization compared to the corresponding wild type receptor following 1 μM agonist
stimulation for 15 min. The mean ± S.E.M displayed as error bars, from at least 3 independent

experiments and the images are representative of at least 3 independent experiments.
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Guanfacine Normalizes the Overexpression of Presynaptic 

α-2A Adrenoceptor Signaling in a Chronic Animal Model of Type 1 Diabetes
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Introduction

Methods

Results

Conclusion and Summary

Diabetic neuropathy is one of the major clinical

complications of uncontrolled type 1 diabetes

mellitus (T1DM). Approximately 20 to 30% of

diabetic patients with neuropathy suffer from

neuropathic pain (1). Diabetic neuropathic pain is

characterized by hyperalgesia, allodynia, or

spontaneous sensations, including electric shock-

like, pins and needles, shooting, lancinating, or

burning. Diabetic neuropathic pain impairs daily

living activities, and thus, has a negative effect on

patients’ quality of life (2). Previous studies have

shown that the noradrenergic (NAergic) system is

altered during diabetes (3,4). Although, alpha-2A

adrenoceptors (α2-ARs) may be regarded as

therapeutic targets, there is a need to evaluate

potential clinical candidate drugs with a high degree

of selectivity and efficacy. Alpha-2A adrenoceptors

are predominantly involved in neurotransmission (5).

We have recently shown that chronic administration

of guanfacine (GF), a selective α2-AR agonist,

ameliorates diabetic neuropathic pain in a

streptozotocin (STZ) model of T1DM (6).

The aim of this study was to investigate the

hypothesis that the development of

neuropathic pain stems from a defect in the

central and/or peripheral NAergic system

activity in T1DM and chronic administration of

GF reverses the defect of the NAergic system.

1.Male Wistar rats (200-250 grams; n=110) were

treated with STZ, (55 mg/Kg, intraperitoneally (i.p.))

or its vehicle.

2.Guanfacine (0.6 mg/Kg) was administered i.p. daily

for a period of two weeks after development of

thermal hyperalgesia, and cold and mechanical

allodynia.

3.The pons, brain region, lumbar segment of the

spinal cord (LSSC) and dorsal root ganglia (DRG)

were dissected from T1DM group, T1DM + GF

group and control (NC) group at week 12 and were

kept frozen in -80 ºC and used for:

Gene and protein expression analysis of

neuronal α2-AR using qRT-PCR, Western

blotting and immunohistochemistry-based

techniques.

Protein expression analysis of presynaptic

marker: SNAP (synaptosomal-associated

protein)-25, postsynaptic marker: PSD

(postsynaptic density)-95 and α2-AR in the

spinal pre- and postsynaptic fractions using

Western blotting-based technique.

To evaluate the effects of GF on the

localization of α2-AR in the pre-

(presynaptic marker: SNAP-25) and

postsynaptic (postsynaptic marker: PSD-

95) fractions of the spinal cord lumbar

region using immunofluorescence-based

technique.

To examine the effects of GF on the protein

expression of spinal α2-AR-G-αi signaling.

4.Statistical significance was determined using

unpaired Student’s t-test and one-way analysis of

variance, followed by Dunnett’s multiple

comparison post-tests. Differences were

considered significant at p ≤ 0.05.

Figure 4: Type 1 diabetes mellitus upregulates presynaptic but not

postsynaptic lumbospinal α2-AR proteins. Treatment with GF

reversed overexpression of immunofluorescence localization of

α2-AR in presynaptic fractions. Representative confocal images at

magnification: 40X and scale bar: 20 µm.
Figure 1: Chronically administered GF reverses T1DM-

induced upregulation of neuronal α2-AR. Relative α2-AR

mRNA expression (A). Protein bands imaged with the

ChemiDoc MP were analyzed using Image Lab software

(B).

Figure 2: Chronically administered GF reverses T1DM-

induced upregulation of neuronal α2-AR. Brown staining

indicates neurons with positive expression

(magnification: 40X and scale bar: 10 µm).

Figure 3: The presynaptic (A) and postsynaptic (B)

fractions are pure. Western blot analyses showed that

SNAP-25 was highly expressed in presynaptic fractions,

whereas PSD-95 was highly expressed in postsynaptic

fractions. In diabetic rats, α2-AR protein expression was

significantly upregulated but only in presynaptic

fractions of LSSC (C); however, α2-AR protein

expression remained unaltered in the postsynaptic

fractions (D).

Figure 5: Chronically administered GF reversed T1DM-induced

dysregulation of spinal α2-AR signaling.

The current study shows that the expression of α2-AR was altered as a

function of T1DM, and this abnormality was ameliorated in response to

chronic administration of GF. These biochemical effects of GF, viewed

in the context of T1DM, are elucidated schematically. Overall, the

current data suggest a positive signal for extending these studies to

randomized placebo control clinical trials aimed at examining whether

GF, an FDA-approved drug for hypertension and attention deficit

hyperactivity disorder, is able to ameliorate diabetic neuropathic pain in

human subjects.
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The Effect of Interleukin-6 on GABAergic Inhibitory Tone in the Hippocampus of 
Prenatally Immune Challenged Rats: A Sex-Dependent Effect.
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Experimental evidence suggests that maternal immune activation (MIA) with bacterial active ingredient lipopolysaccharide (LPS) 
leads to the reduction in the inhibitory tone of the GABA interneurons in the offspring’s hippocampus. 

Background

Objectives

Results

Methodology

Conclusion Acknowledgment

• Experimental evidence suggests that maternal immune 
activation (MIA) with bacterial active ingredient 
lipopolysaccharide (LPS) leads to the reduction in the 
inhibitory tone of the GABA interneurons in the offspring’s 
hippocampus.

• Experimental evidence suggest that IL-6 can mediates the 
detrimental impacts of LPS.

• It is not fully clear whether IL-6 can mediate the effects of 
LPS on the inhibitory tone the hippocampus in juvenile 
offspring.

• Assess the effect of prenatal immune activation with LPS on 
the GABA interneurons and markers of inhibitory synapses in 
the hippocampus of juvenile rats.  

• Explore the contribution of IL-6 to the LPS-induced 
alterations of GABA interneurons and markers of the 
inhibitory synapses in the hippocampus of juvenile rats. 

1. Pregnant Sprague Dawley rats were given daily 
intraperitoneal injections of either pyrogen-free saline or 
lipopolysaccharide (LPS, 100 µg/Kg) in the presence or the 
absence of an IL-6 neutralizing antibody (IL-6Ab, 10 µg/Kg) 
on gestation days (GD) 15, 17 and 19.

2. Each rat group consists of 5-6 pregnant rats.
3. On postnatal day (PND) 21, male and female pups were 

separated from their moms and housed 4 per cage. 
4. On PND 30, parvalbumin- and somatostatin-containing 

inhibitory interneurons, and markers of inhibitory synapses 
including the vesicular GABA transporter (VGAT) and the 
GABAergic synapse organizer (Gephyrin) were monitored in 
the hippocampus using fluorescent immunohistochemistry.

5. All data were compared using two-way ANOVA followed by 
Student-Newman-Keuls post-hoc test. A difference with a  
p<0.05 was considered statistically significant.

• MIA had no significant effect on the density of either inhibitory synapses or that of 
inhibitory interneurons. 

• Co-administration of LPS and IL6Ab during pregnancy led to an increase in 
inhibitory synapses, namely in the hippocampal regions CA1/CA2 of female rats. 

• The physiological significance of these finding requires further exploration.

•Funded by Research Sector (Grant No. 
YM04/21) and the College of Graduate Studies.
•Imaging was performed in the confocal imaging 
unit in the research core facility. 
•We thank the personnel at the Animal 
Resources House for their help. 

Figure 1: The figure represents the 
areas explored in the hippocampus 

3. MIA did not affect the cell density of either parvalbumin- or somatostatin-containing interneurons in the 
either CA1 of CA2 regions of the hippocampus of both male and female rat offspring. 

1. MIA did not alter the density of the Gephyrin and VGAT proteins in the hippocampus of either male or 
female rat offspring.
2. The maternal co-administration of LPS and IL-6Ab induced a significant increase in the markers of 
inhibitory synapses in the CA1 and CA2 regions of the hippocampus in female but not male rat offspring.

The white arrows indicate the co-localization 
of VGAT and Gephyrin.



Resistance Exercise Exerts a Protective Functional Effect in Sciatic Nerve Crush Injured Rats                                
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• Peripheral nerve injuries (PNIs) can lead to sensory

and motor disability and neuropathic pain affecting

negatively the psychology and quality of life of

patients.1,2

• Evidence proved that aerobic exercise have a

rehabilitative effect when applied after PNIs on the

axonal regeneration and muscle reinnervation.3

• Studies on the effect of resistance exercise are 

scarce, especially the protective effect prior to injury.4

Objectives

Background

To explore the protective effect of resistance exercise

prior to sciatic nerve crush injury by assessing:

• Functional behavioural recovery.

• Level of de/remyelination detecting the expression

level of myelin basic protein (MBP).

• SD rats (n=20) were divided randomly into exercise and control

groups. The exercise group pulled a progressively increasing

weight in an inclined tunnel, while the control walked through

uninclined tunnel without pulling any load (3x/wk for 10 weeks).

• Rats underwent a moderate sciatic nerve crush surgery (SCI) on

the left leg using a 12 cm stainless steel serrated straight tip

micro-mosquito hemostat forceps for 60 seconds at 3 clicks. The

right leg was used as a sham.5

• Extensor postural thrust test (EPT) was done by holding the rat

upright with placing the foot on a kitchen scale to measure the

power of each leg. Toe spread reflex (TSR) and foot position

were assessed using the scoring scale shown in table 1.

• Three measurements were taken for each leg in all the

behavioural tests, then the average was used for later analysis.

All behavioral tests were assessed on the following time points:

Base (1wk pre-surgery), 2nd , 5th, 8th, and 12th days post-surgery.

• The rats were euthanized on the 14th day post-surgery, and the

expression level of MBP from the injury site and sham was

assessed by western blot.

• All the behavioral data were analyzed using repeated measures

ANOVA followed by adjusted Bonferroni test. Symbols (*/**) were

used to compare groups to each time point, while (#/##) to the

base point. For MBP level, one way ANOVA was used followed

by Bonferroni test. A p<0.05 considered significant. Symbols (*/#)

were used if p<0.05 and (**/##) when p<0.01. All data displayed

as mean+/-SEM.

Figure 2: The crush site of the 

sciatic nerve in a rat.

Scoring Scale TSR Foot Position

1 Toes are closed 

totally.

Full eversion.

2 Anything in between. Mild eversion.

3 Full toe separation. Fully supported on 

the surface.

Methods

Figure 1: The resistance exercise system.

Table 1: The scoring scale used for TSR and foot position tests.

Results

• SCI induced a decrease in the functional performances in all of the injured groups

compared to the sham. Resistance exercise significantly increased the values of EPT test

on the 8th day (p=0.038) post-SCI and TSR values on the 8th and 12th days (p<0.0001 and

p=0.015, respectively) post-SCI compared to injured control.

• SCI induced a significant demyelination between all the injured and sham groups using 

MBP as marker.  We were not able to detect any significant difference between the 

exercised and the control rats.

Figure 3: The bar charts representing the results of the functional tests: A) EPT test. B) TSR test. C) Foot position test.

Figure 5: Western blot analysis of MBP protein (20-22 kDa) band.

Figure 4: The MBP and actin membranes.

n=4 rats/each group

n=10 rats/each group

A

B C

Conclusion

• Resistance exercise showed an improvement in the functional performance in the EPT and

TSR tests compared to control injured rats , but not foot position values.

• Resistance exercise did not show any significant change in the expression of MBP protein

which is an important protein in the myelin sheath.
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OBJECTIVES

The aim of this study is to investigate the molecular mechanism underlying IUGR in

rat placenta by studying changes in gene expressions of ER and ERβ near

parturition (21days gestation) in the labyrinth zone of DEX-induced IUGR placentas

and the possible modulatory effect of melatonin.

• Pregnant Sprague Dawley rats (n= 6/group) were divided into 4 groups: saline group

(control; C), Dexamethasone (DEX) group, DEX and melatonin (DEX+MEL) group

and melatonin (MEL) group. Dams received daily intraperitoneal injections of either

DEX (0.2 mg/kg) or saline starting from 15-20 dg.

• For melatonin treatment groups, rats received 0.01% melatonin in drinking water for

the entire pregnancy period, until sacrifice.

• Dams were sacrificed on 21 dg and the labyrinth zone was collected.

• ER alpha and ER beta expression in the labyrinth zone were investigated at the gene

level by Real-time PCR.

• Statical analysis was performed using SPSS, p-value < 0.05 indicates significant

change (* p≤ 0.05, ** p≤ 0.01).

RESULTS

IUGR was successfully induced by DEX administration as placental and fetal

body weights were decreased. Downregulation of ER could be a contributing

factor in inducing placental apoptosis and eventually IUGR. Although melatonin

reversed the effect of DEX in ERs, it failed to prevent the decrease in placental

and fetal body weights. Protein expression of ER receptors is still under

investigation. As the exact effect of melatonin treatment in placenta is still

unknown, further studies should be done to evaluate melatonin treatment using

more than one dose in the same study.

• A significant decrease in placental, labyrinth and fetal body weights was detected in both

DEX and DEX+MEL groups compared to the control group.

• The placental, labyrinth and fetal body weights in the MEL group were significantly higher

than in the DEX+MEL group.

• ERα and ER β gene expression showed a significant reduction in the DEX

group compared to the C group and this was corrected by melatonin in the

DEX+MEL group.

The rat chorio-allantoic placenta is composed of two distinct regions, the basal zone,

the site of placental hormone production during late pregnancy, and labyrinth zone.

The labyrinth zone is located at the fetal interface and involved in feto-maternal

exchange of nutrients and waste-products 1 . In rats, during the third week of gestation

the basal zone exhibits apoptosis and shows little, if any, growth whereas the labyrinth

zone grows substantially and apoptosis is minimal over this period 2.

Placental growth and function are essential for proper fetal development. Estrogens

are required for normal placental growth, and they exert their biological effects by

binding to their receptors ER alpha and ER beta 3.

Although Glucocorticoids GCs play an essential role in normal fetal development,

excessive fetal exposure to GCs is an inducer of Intrauterine Growth Restriction

(IUGR). It affects placental and fetal angiogenesis mechanism as it reduces the

placental vascularization and growth 4 .

Dexamethasone, a synthetic GC, administration increases the level of placental

apoptosis in rats thus reducing placental and fetal growth.

Melatonin, a neurohormone and antioxidant, has protective effects on offspring in

pregnancies complicated by IUGR and may have an impact on ER expression. Several

studies used it as a treatment in IUGR pregnancies 9.

According to the aformentioned, we hypothesized that exposure to DEX leads to

changes in ER, ER, eventually resulting in IUGR, and that melatonin can reverse

the effect of DEX and prevent IUGR.
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A Large “Angiomatoid Fibrous Histiocytoma” on the Shoulder of a Young Man 
Accompanied by Systemic Symptoms
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Introduction 

Case Summary

Angiomatoid fibrous histiocytoma (AFH) is a rare
mesenchymal neoplasm of uncertain histogenesis and
intermediate malignant potential, usually arising on the
extremities of children and young adults [1]. The term
“angiomatoid” describes the vascular-like appearance of
the tumor, while the term “histiocytoma” is a misnomer
since no convincing ultrastructural or
immunohistochemical evidence exists to support a
histiocytic origin. Three related chromosomal
translocations have been characterized: t(2;22)(q33;q12)
resulting in EWSR1::CREB1 gene fusion seen in > 90% of
cases, t(12;22)(q13;q12) with EWSR1::ATF1 fusion, and
t(12;16)(q13;p11) with FUS::ATF1 fusion [2].

Although AFHs often pursue a benign course, a small
subset unpredictably recurs locally or metastasizes
explaining the older designation of “angiomatoid
malignant fibrous histiocytoma” [3]. AFH may pose
diagnostic and therapeutic challenges for a variety of
reasons. First, it is a rare tumor with nonspecific
radiological features [4]. The presence of hemorrhage, in
particular, makes it difficult to differentiate from
hematoma radiologically [5]. Second, AFH lacks a
consistent immunoprofile histologically, often requiring
molecular confirmation which may not be readily
available. Interestingly, AFH may be associated with
systemic manifestations confusing the clinical picture
(e.g. fever, weight loss, malaise, and anemia) suggesting
tumoral cytokine production [4]. Herein we present an
interesting AFH case from Mubarak Al-Kabeer Hospital.

A 17-year-old male presented with a painless mass on
the left shoulder that had been increasing in size over a
period of 4 months (Fig.1). This was accompanied by
weight loss, severe microcytic hypochromic anemia (Hb
5g/dL, MCV 59.6 fL) and a significant rise in acute phase
reactants serum c-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR).

MRI revealed a thick-walled cystic mass measuring 20 cm
showing a heterogenous content and internal septations
but no specific radiological features (Fig.2). Fine needle
aspiration and tru-cut needle biopsy yielded only blood.
The mass was surgically removed revealing the same:
cysts filled with fresh blood and clots suggestive of a
hematoma or a vascular neoplasm (Fig.3). The
pathologist performed extensive sampling of the cyst
walls to find viable diagnostic tumor areas for
microscopic evaluation.

The histopathological picture was inconclusive at first;
pseudo-angiomatous spaces lined by monomorphic
ovoid to spindled ‘histiocytoid’ tumor cells that, on
immunohistochemistry, lacked expression of vascular
markers (Fig.4). Paradoxically, the cells showed strong
expression for desmin (muscle marker) and focal
expression for EMA & CD99 (Fig.5). Upon more thorough
examination, AFH was suspected. The diagnosis was
confirmed by fluorescence in-situ hybridization (FISH)
and targeted RNA-based sequencing, revealing an
EWSR1 rearrangement and an EWSR1::CREB1 fusion
transcript, respectively.

Four months later, the patient relapsed presenting with
abdominal pain, vomiting and fatigue, along with a drop
in Hb, rising CRP, and a recurrent 3cm mass at the same
site. CT scan showed enlarged axillary lymph nodes and
abnormal lung infiltrates. The patient opted to go abroad
for further management and was lost to follow up.
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Fig 1. Left shoulder mass at the scapular 
region almost 20 cm in size.

Blood clots

a

b

c

Fig 2. MRI: sharply demarcated cystic mass 
abutting the latissimus muscle.

Conclusion
🔸 AFH is a rare mesenchymal neoplasm that poses a 

diagnostic difficulty on a small sample. 
🔸 AFH may mimic a hematoma clinically & radiologically.
🔸 AFH may be associated with systemic symptoms. 
🔸 Underdiagnosis may lead to inadequate surgical 

resection, while overdiagnosis as a high-grade round 
cell sarcoma leads to overtreatment. 

🔸 FISH is an effective and relatively inexpensive tool for 
the diagnosis of AFH.

🔸 Adequate excision and careful follow-up are needed.

Mass within 
subcutaneous fat

(inked black)

Fig 3. The pathology specimen.

c) Slices from 
the tumor 
after formalin 
fixation 
showing 
cystic change 
and clotted 
blood.

b) After inking 
the surgical 
margins and 
opening the 
specimen.

a) Intact fresh 
specimen 
with overlying 
skin.

Fig 4. Overview of histology.

Fig 5. Additional 
histological features & 
EWSR1 rearrangement 
on FISH. 

The current AFH case is interesting for several reasons.
Its large size is alarming (20cm), a feature more
commonly seen in frankly malignant sarcomas. Most
AFHs are small, with a median size of 2.5cm [6], but
tumors up to 10-12cm have been reported. Our case has
exceeded this size limit, adding to the diagnostic
difficulty. Moreover, the co-existence of severe anemia,
weight loss and elevated acute phase reactants in the
blood were puzzling, since such systemic symptoms are
unusual accompaniment to soft tissue tumors. Another
challenge in this case was the subsequent appearance of
axillary lymphadenopathy and lung infiltrates on
imaging. In the absence of a frank malignant diagnosis,
this finding was confusing and posed a clinical dilemma.
Despite its name and overall indolent behavior, AFH is
known to show local recurrence in 2-12% of cases,
metastasis in <5%, and even death from disease
progression [4,6,7]. Wide surgical resection with careful
follow-up are currently the treatment of choice for
uncomplicated tumors but referral to oncology may be
needed in metastatic cases. Therefore, a
multidisciplinary management approach at a specialized
sarcoma center is highly recommended.

This tumor harbored EWSR1::CREB1 gene fusion which is
the most common genetic aberration in AFH [8,9].
However, pathologists always have to interpret such
findings in view of the morphology since molecular
homology does exist among soft tissue tumors.
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